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JOINTING METHOD USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject paste having a specific viscosity, capable of 
anisotropically electroconductive connection through pressure adhesion, curable when irradiated 
with light, thereby affording reliable electrical connection, by including a polymer, a photocurable 
resin, a curing catalyst, a reactive diluent and electroconductive particles. 

SOLUTION: This paste with a viscosity of 5,000-300,000 cps at 23° C is obtained by including 
(A) a polymer [pref. a (meth)acrylic polymer], (B) a photocurable resin (pref. a resin having at 
least one cationic-polymerizable group in one molecule, e.g. an epoxy resin), (C) a curing 
catalyst for curing the component B (pref. a photocationic polymerization initiator), (D) a 
reactive diluent, and (E) electroconductive particles; wherein it is preferable that the amounts of 
the components A to E to be compounded, based on 100 pts.wt. of this paste, are 10-90 pts.wt., 
10-80 pts.wt., 0.001-10 pts.wt., 10-50 pts.wt., and 0.1-40 pts.wt., respectively. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The different direction conductivity light postcure type paste which consists of a 
curing catalyst (C) which stiffens a photoresist (B) and this photoresist (B), and a reactant diluent 
(D) and a conductive particle (E), and is characterized by the viscosity in 23 degrees C being 
5000-300000cps. [ a macromolecule (A), and ] 

[Claim 2] The different direction conductivity light postcure type paste according to claim 1 
characterized by for a macromolecule (A) being an acrylic (meta) macromolecule, being the 
resin with which a photoresist (B) has at least one cationic polymerization nature machine in 1 
molecule, and a curing catalyst (C) being an optical cationic initiator. 
[Claim 3] The different direction conductivity light postcure type paste according to claim 2 
whose photoresist (B) which has at least one cationic polymerization nature machine in 1 
molecule is an epoxy resin. 

[Claim 4] A macromolecule (A) among the different direction conductivity light postcure type 
paste 100 weight sections 10-90 weight section, 10- 80 weight section and a curing catalyst (C) 
0.001 - 10 weight section, [ a photoresist (B) ] The different direction conductivity light postcure 
type paste according to claim 1 to 3 whose reactant diluent (D) is characterized by blending 10 - 
50 weight section and the conductive particle (D) at a rate of 0.1 - 40 weight section. 
[Claim 5] The junction method of the electrical part characterized by irradiating light at this 
different direction conductivity light postcure type paste in connecting between two electrical 
parts conductively using a different direction conductivity light postcure type paste according to 
claim 1 to 4. 

[Claim 6] The junction method of the electrical part according to claim 5 characterized by using 
the light which contains a component with a wavelength of 200-800nm as a light. 
[Claim 7] The junction method of the electrical part according to claim 5 or 6 characterized by at 
least one side of an electrical part being a flexible-printed-wiring substrate, a hard printed-circuit 
board, a transparent wiring glass substrate, or an integrated-circuit module. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the junction method 
which used a different direction conductivity light postcure type paste and it in more detail 
Electrical connection is possible also about inter-electrode [ which has been arranged at inter- 



electrode and the non-plane from which it is rich in a fluidity and not only junction at a flat 
surface but height differs ]. by optical irradiation under 25 to about 50 degrees C temperature 
atmosphere Hardening advances without heat-treating and it is related with the junction method 
using the different direction conductivity light postcure type paste and it which may raise the 
reliability of electrical connection. 
[0002] 

[Description of the Prior Art] The miniaturization of an electrical installation portion is 
advancing in connection with highly-efficient-izing of the electrical and electric equipment, a 
miniaturization, and thinning. For example, the need of joining detailed electrical circuits or 
joining the chip which has many contact pins to a detailed electrical circuit is increasing. 
Although different direction conductivity jointing material has conductivity in a certain direction, 
it is jointing material which does not have conductivity in other directions. Such different 
direction conductivity jointing material is widely used for the connection with the liquid crystal 
display panel and TCP (tape carrier package) for example, in liquid crystal display equipment, or 
the electrical installation of a flexible-printed-wiring substrate (FPC) and TCP. 
[0003] As conventional different direction conductivity jointing material, the conductive particle 
was distributed in thermoplastics and the different direction electroconductive glue (JP,62- 
154746, A) which was made to distribute a conductive particle and was made into the shape of a 
paste into the different direction conductivity film made into the shape of a film or 
thermoplastics has been examined. 

[0004] the member which should join this film on the occasion of adhesion with the different 
direction conductivity film which used the above-mentioned thermoplastics as the base — putting 
in between, fusing a film from heating and pressurizing, and cooling further ~ a member - 
adhesion of comrades is achieved Since thermoplastics is used as the base with this kind of 
different direction conductivity film, heating and pressurization can be performed in a short time, 
and short-time junction is possible. Furthermore, the dimensional change by an injury and 
thermal-expansion contraction of the circuit by heat can be suppressed low. However, at a flat 
surface, since a configuration was a film-like, although the electrode was joinable, there was a 
problem that it was difficult to use it in inter-electrode [ which has been arranged at the non- 
plane]. 

[0005] Moreover, in the different direction electroconductive glue given in the above-mentioned 
official report, since the matrix for a joint was constituted by thermoplastics as mentioned above, 
the limitation was in the thermal resistance for a joint, and chemical resistance. 
[0006] On the other hand, in the different direction electroconductive glue (JP,6 1-74205, A) 
which used thermosetting resin as the base, on the occasion of adhesion, adhesives are heated to 
about 150 degrees C, and adhesive strength and the reliability of connection are raised by 
advancing heat curing. Furthermore, a hardened material is also set thermal resistance and 
chemical-resistant, and is excellent. 

[0007] However, since the grade which is the temperature of about 150 degrees C needed to 
carry out time heating making hardening complete, it was not able to use for the use which joins 
a member or parts with low thermal resistance, the member whose thermal dimensional stability 
is not enough, and parts. 

[0008] In order to solve this problem, the different direction electroconductive glue of cold cure 
nature is indicated by JP,9-291259,A. However, in the different direction electroconductive glue 
given in this advanced technology, heating temperature was not enough to use [ to still heat at the 
elevated temperature of about 90 degrees C, although it can lower, and ] for a member with too 



* 



low thermal resistance, or parts and the member whose thermal dimensional stability is not 

enough. 

[0009] 

[Problem(s) to be Solved by the Invention] this invention could achieve different direction 
conductive connection only by canceling and sticking by pressure the fault of the conventional 
technology mentioned above, and the hardening reaction activated by optical irradiation, 
hardening advanced promptly at 50 degrees C, and it could secure the reliability of electrical 
installation, and used the different direction conductivity light postcure type paste and it which 
can use also for connection of the parts whose thermal resistance is not enough, and a member - 
it aims at offering the junction method 
[0010] 

[Means for Solving the Problem] this invention is made in order to attain the above-mentioned 
technical problem, a different direction conductivity light postcure type paste according to claim 
1 consists of a curing catalyst (C) which stiffens a photoresist (B) and this photoresist (B), and a 
reactant diluent (D) and a conductive particle (E), and it is characterized by the viscosity in 23 
degrees C being 5000-300000cps. [ a macromolecule (A), and ] 

[001 1] It is a different direction conductivity light postcure type paste according to claim 1, and a 
macromolecule (A) is an acrylic (meta) macromolecule, and invention according to claim 2 is a 
resin with which a photoresist (B) has at least one cationic polymerization nature machine in 1 
molecule, and is characterized by a curing catalyst (C) being an optical cationic initiator. 
[0012] Invention according to claim 3 is a different direction conductivity light postcure type 
paste according to claim 2, and is characterized by the photoresist (B) which has at least one 
cationic polymerization nature machine in 1 molecule being an epoxy resin. 
[0013] Invention according to claim 4 The inside of the different direction conductivity light 
postcure type paste 100 weight section according to claim 1 to 3, A macromolecule (A) is 
characterized by blending 10-90 weight section and a photoresist (B) for 10 - 50 weight section 
and a conductive particle (D) in 10 - 80 weight section, and blending 0.001 - 10 weight section 
and the reactant diluent (D) for the curing catalyst (C) at a rate of 0.1 - 40 weight section. 
[0014] Moreover, in case invention according to claim 5 connects between two electrical parts 
conductively using a different direction conductivity light postcure type paste according to claim 
1 to 4, it is the junction method of the electrical part characterized by irradiating light at this 
different direction conductivity light postcure type paste. 

[0015] Invention according to claim 6 is the junction method of an electrical part according to 
claim 5, and is characterized by using the light which contains a component with a wavelength of 
200-800nm as a light. 

[0016] Invention according to claim 7 is the junction method of an electrical part according to 
claim 5 or 6, and is characterized by at least one side of an electrical part being a flexible- 
printed-wiring substrate, a hard printed-circuit board, a transparent wiring glass substrate, or an 
integrated-circuit module. Hereafter, the detail of this invention is explained. 
[0017] [Macromolecule (A)] As for the above-mentioned macromolecule (A) used in invention 
according to claim 1, what may not have a photoresist (B) and compatibility, and may not have 
compatibility, or does not start macro phase separation is desirable, here, macro phase separation 
is dissociating in the state pointing out the phenomenon in which a photoresist's (B'sys carries 
out phase separation to a macromolecule (A) completely, and either or the both sides of a 
macromolecule (A) or a photoresist (B) having transparency, and it is based on micro phase 
separation - it is not in the state which only became cloudy 



[0018] When the above-mentioned macromolecule (A) is mixed with a photoresist (B), a curing 
catalyst (C), a reactant diluent (D), and a conductive particle (E) and it considers as the shape of 
a paste, it will not be limited especially if the viscosity in 23 degrees C is set to 5000-300000cps. 
Therefore, the above-mentioned macromolecule (A) is suitably chosen according to the 
photoresist (B) to be used, a curing catalyst (C), a reactant diluent (D), and a conductive particle 
(E). 

[0019] The above-mentioned macromolecule (A) has that desirable whose weight average 
molecular weight is 10,000 to about 5 million. When weight average molecular weight is smaller 
than 10,000, the heat-resistant cohesive force of the hardened material after a different direction 
conductivity light postcure type paste hardens is insufficient, and the electrical connection 
stabilized under the elevated temperature comes to become by the ability doing. On the other 
hand, if weight average molecular weight exceeds 5 million, the viscosity of a macromolecule 
(A) will become high, and even if it blends above-mentioned (A) - (E), it becomes difficult to 
obtain a paste-like constituent. 

[0020] As an example of the above-mentioned macromolecule (A), although acrylic (meta) 
polymer, polyester, polyurethane, silicone, a polyether, a polycarbonate, a polyvinyl ether, a 
polyvinyl chloride, polyvinyl acetate, vinyl-ester system polymer, a polyisobutylene, 
polystyrene, a polybutadiene, a polyisoprene, the poly acrylic nitril, etc. are mentioned, acrylic 
(meta) polymer excellent in weatherability or the adhesive property is desirable. Moreover, the 
copolymer and denaturation macromolecule based on these can also be used. Moreover, as the 
above-mentioned macromolecule (A), you may use together two or more sorts of various 
macromolecules mentioned above. 

[0021] A copolymer with the vinyl monomer which has the unsaturated bond which can be 
copolymerized as the above-mentioned (meta) acrylic polymer in the homopolymer which 
consists of an acrylic ester at least (meta), the copolymer which consists of two or more sorts of 
acrylic esters (meta), an acrylic ester (meta), and this etc. can be used, and two or more sorts of 
these may be used together. Here, suppose that it uses as expression which names an acrylic and 
a meta-acrylic generically with an acrylic (meta). 

[0022] Also about the manufacture method of the above-mentioned (meta) acrylic polymer, 
especially, it is not limited but what was manufactured by well-known proper polymerization 
methods, such as a radical polymerization method, an anionic polymerization method, a 
coordination polymerization method, and the photopolymerizing method, can be used. Moreover, 
about the structure of the above-mentioned (meta) acrylic polymer, for example, the thing of 
proper structures, such as homopolymer structure, random-copolymer structure, block- 
copolymer structure, alternating-copolymer structure, stereoregularity structure, multi-branching 
structure, a stellate pattern, arborescence structure, ladder structure, a cyclic structure, and a 
helical structure, can be mentioned, and it is not limited especially. 
[0023] More specifically as the above-mentioned (meta) acrylic ester For example, methyl 
(meta) acrylate, ethyl (meta) acrylate, Propyl (meta) acrylate, n-butyl (meta) acrylate, tert-butyl 
(meta) acrylate, cyclohexyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, n-octyl (meta) acrylate, 
Iso octyl (meta) acrylate, iso nonyl (meta) acrylate, Iso millimeter still (meta) acrylate, stearyl 
(meta) acrylate, Isobornyl (meta) acrylate, benzyl (meta) acrylate, 2-butoxy ethyl (meta) acrylate, 
2-phenoxy ethyl (meta) acrylate, Glycidyl (meta) acrylate, tetrahydrofurfuryl (meth)acrylate, 
Hexane JIORUJI (meta) acrylate, ethylene GURIKORUJI (meta) acrylate, Polyethylene 
GURIKORUJI (meta) acrylate, propylene GURIKORUJI (meta) acrylate, Polypropylene 
GURIKORUJI (meta) acrylate, neopentyl GURIKORUJI (meta) acrylate, TORIMECHI roll pro 
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pantry (meta) acrylate, pen TAERISURITORUJI (meta) acrylate, Pen TAERISURITORUTORI 
(meta) acrylate, pentaerythritol tetrapod (meta) acrylate, Dipentaerythritol hexa (meta) acrylate, 
epoxy acrylate, Polyester acrylate, urethane acrylate, 2-hydroxyethyl (meta) acrylate, 3- 
hydroxypropyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, 4-hydroxy butyl (meta) 
acrylate, 2-hydroxy butyl (meta) acrylate, 5-hydroxy pentyl (meta) acrylate, 6-hydroxy hexyl 
(meta) acrylate, 3-hydroxy-3-methyl butyl (meta) acrylate, 2-hydroxy-3-phenoxy propyl (meta) 
acrylate, Pen TAERISURITORUTORI (meta) acrylate, a 2-[(meth)acryloyloxy] ethyl-2- 
hydroxyethyl phthalic acid, a 2-[(meth)acryloyloxy] ethyl-2-hydroxypropyl phthalic acid, [0024] 
[Formula 1] 

CH 2 =CH-C CO) 0-CH 2 CH 2 0 

- {C (O) CH 2 CH 8 CH 8 CH 8 CH 2 0)„-H 

(n = l~l 0) 

[0025] 
[Formula 2] 

CH 2 =C (CH 8 ) -C (O) 0-CH 2 CH 2 0 

- 1C (0) CH 2 CH 2 CH 2 CH 2 CH 2 0} n -H 

(n= 1 - 1 0) 

[0026] 
[Formula 3] 

CH 2 =CH-C (O) O- (CH 2 CH 2 0) n -H 

(n= 1 - 1 2) 

[0027] 
[Formula 4] 

CH Z =C (CH,) -C (O) O- (CH 2 CH 2 0) n -H 

(n= 1-12) 

[0028] 
[Formula 5] 

CH 2 =CH-C (O) O- ICH 2 CH (CH S ) 0>„ -H 

(n=l-12) 

[0029] 
[Formula 6] 

CH 2 =C CCHj) -C (O) O- <CH 2 CH (CH,) 0> n -H 

(n = l~12> 



[0030] 
[Formula 7] 
(tit®! 

CHi-C (CH,) -C CO) 0- (CH 2 CH 2 0)„ 
- ICH 2 GH (CH 3 ) 0) m -H 

(n = 1 ~ 1 2 : m= 1 ~- 1 0) 

[0031] 
[Formula 8] 

CH 2 =CH-C (0) 0- (CH 2 CH 2 0> n 
- {CH 2 CH (CHs ) 0> m -H 

(n = l-l2;m=l-IO) 

[0032] 
[Formula 9] 

CH 2 =C (CH,) -C CO) O- (CH 2 CH 2 0) n 

- (CH 2 CH 2 CH 2 CH 2 0) m -H 

(n=l~l 2 ;m=l-10) 

[0033] 

[Formula 10] 
(t&VS I 0 

CH 2 =CH-C (O) O- (CH 2 CH 2 0) n 

- (CH 2 CH 2 CH 2 CH 2 0) m -H 

(n= i~ I 2 :m=l~l 0) 

[0034] 

[Formula 11] 

CH 2 =CH-C (O) O- (CH 2 CH 2 0) n -CH$ 

( n = 1 ~ 1 0 ) 

[0035] 

[Formula 12] 
<t&® 1 2 

CH 2 =C (CHs ) -C(O) O- (CH 2 CH 2 0)„-CH 3 

( n = 1 ~- 3 0 ) 

[0036] 

[Formula 13] 



CH 2 =CH-C CO) 0- (CH 2 CH (CHs) 0} n -CH, 

(n= 1 — 1 0) 

[0037] 

[Formula 14] 

CH,=C CCH,) -C (0) 0- |CH t CH(CH 3 )Ol n -CH S 

[0038] 

[Formula 15] 
ffc£«M 5 

CH 2 =C (CH 8 ) -C (0) 0- 1CH 2 CH (CH.) 0} n 

- <CH 2 CH 2 0) m -CH 8 

(n= I -1 0 : m= I - 1 0) 

[0039] 

[Formula 16] 
1 6 

CH 2 =CH-C (0) 0~ {CH 2 CH (CH 3 > 0} n 

- <CH 2 CH Z 0) m -CH 3 

<n= 1 — 10 ; m= 1 -1 0) 

[0040] ********„ although things are made, it is not limited especially 
[0041] moreover, as a vinyl monomer which has the unsaturated bond in which the above- 
mentioned (meta) acrylic ester and copolymerization are possible Although not necessarily 
limited especially, for example An acrylic acid (meta), a maleic anhydride, A maleimide 
derivative, acrylonitrile (meta), N vinylpyrrolidone, N-acryloyl morpholine, N-vinyl 
caprolactone, N-vinyl piperidine, N-vinyl formamide, N-vinyl acetamide, styrene, an indene, An 
alpha methyl styrene, p-methyl styrene, p-chloro styrene, p-chloro methyl styrene, p-methoxy 
styrene, p-tert-butoxy styrene, a divinylbenzene, vinyl acetate, a propionic-acid vinyl, a butanoic 
acid vinyl, a caproic-acid vinyl, a benzoic-acid vinyl, a cinnamic acid vinyl, and its derivative 
can be mentioned. 

[0042] Moreover, you may use together two or more sorts of vinyl monomers which have the 
unsaturated bond in which the above-mentioned (meta) acrylic ester and (meta) an acrylic ester, 
and copolymerization are possible. 

[0043] [Photoresist (B)] It will not be limited especially if it is the resin hardened by irradiating 
light as the above-mentioned photoresist (B) in invention according to claim 1. As this 
photoresist, for example Epoxy acrylate, urethane acrylate, Polyester acrylate, copolymerization 
system acrylate, polybutadiene acrylate, Silicone acrylate, The maleimide resin which comes to 
combine the compound which has the acrylic oligomer resin; vinyl ether machine chosen from 
amino resin acrylate etc., and the compound which has a maleimide machine; En thiol system 
resin; which combined the compound which has a double bond, and the poly thiol Urethane vinyl 
ether, polyester vinyl ether, Vinyl ether resin which has a BINIROKISHI machine in the resin 



chosen from polyfunctional vinyl ether oligomer etc.; the resin which has cyclic ether, such as an 
epoxy group or an OKISETANIRU machine, in a resin can be mentioned. Moreover, you may 
use together two or more sorts of these resins. 

[0044] Preferably, since it excels in the hardening reactivity after optical irradiation, the resin 
which has at least one cationic polymerization nature machine is used into 1 molecule among the 
above. Although a vinyl ether system resin, an epoxy system resin, etc. can be mentioned into 1 
molecule as a resin which has at least one cationic polymerization nature machine, for example, 
since it excels in the adhesive property, the weatherability, chemical resistance, and thermal 
resistance after hardening, an epoxy resin is used still more preferably. 
[0045] Especially as the above-mentioned epoxy resin, although not necessarily limited, the 
bisphenol A type epoxy resin, a hydrogenation bisphenol A type epoxy resin, a bisphenol female 
mold epoxy resin, a novolak type epoxy resin, an aliphatic ring type epoxy resin, a bromination 
epoxy resin, a rubber conversion epoxy resin, an urethane conversion epoxy resin, a glycidyl 
ester system compound, epoxidation soybean oil, an epoxidation elastomer, etc. can be 
mentioned, and two or more sorts of these may be used together, for example. 
[0046] [Curing catalyst (C)] As the above-mentioned curing catalyst (C), according to the 
hardening reaction format at the time of hardening a photoresist (B), a proper catalyst cannot be 
used and it is not necessarily limited especially. For example, when an acrylic oligomer resin is 
used as the above-mentioned photoresist, an optical radical polymerization initiator is chosen as 
a curing catalyst (C), and when using the vinyl ether system resin and the epoxy system resin 
which have a cationic polymerization nature machine as the above-mentioned photoresist (B), an 
optical cationic initiator is used as a catalyst (C). Moreover, when an epoxy system resin is used 
as the above-mentioned photoresist (B), as a curing catalyst (C), you may use an optical base 
catalyst and an optical anion catalyst. 

[0047] As the above-mentioned optical radical polymerization initiator, for example 4-phenoxy 
dichloro acetophenone, 2-hydroxy - 2-methyl-l -phenyl propane- 1 -ON, 4-(2-hydroxy ethoxy) 
phenyl (2-hydroxy-2-propyl) ketone, alpha-hydroxy - An alpha and alpha'-dimethyl 
acetophenone, a methoxy acetophenone, Acetophenone derivative compounds, such as a 2 and 2- 
dimethoxy-2-phenyl acetophenone; A benzoin methyl ether, Benzoin ethyl ether, the benzoin 
propyl ether, benzoin iso-propyl ether, benzoin ether system compound [, such as benzoin 
isobutyl ether, ]; - ketal derivative compound [, such as a benzyl dimethyl ketal ]; ~ a 
benzophenone ~ A benzoylbenzoic acid, a benzoylbenzoic-acid methyl, 4-phenylbenzo phenon, 
Benzophenone derivative compounds, such as a 4-hydroxy benzophenone; Thioxanthone, 2- 
chloro thioxanthone, 2-methylthioxanthone, 2, 4-dimethylthioxanthone, 2- 
isoprophylthioxanthone, 2, 4-dichloro thioxanthone, 2, 4-diethyl thioxanthone, thioxanthone 
derivative compound; halogenation ketone; acyl phosphoretted-hydrogen oxide; acyl force 
FONATO; screw-(2, 6-dimethoxybenzoyl)-, such as 2 and 4-diisopropyl thioxanthone, - a 2, 4, 
and 4-trimethyl pentyl phosphoretted-hydrogen oxide etc. Although it can mention, it is not 
necessarily limited especially. Moreover, you may use together two or more sorts of optical 
radical polymerization initiators. 

[0048] As the above-mentioned optical cationic initiator, irradiation of light is activated, and 
especially as long as it is the compound which may induce cationic polymerization, it is not 
limited. Preferably, near 20-80 degree C, when a compound with low heat catalytic activity 
raises storage stability, it is desirable, and as such a desirable optical cationic initiator, an iron- 
allene complex compound, aromatic diazonium salt, an aromatic iodonium salt, aromatic 
sulfonium salt, a pyridinium salt, an aluminum complex / silanol, etc. are mentioned, for 



example. 

[0049] More specifically For example, IRUGAKYUA 261 (product made from Ciba-Geigy), 
OPUTOMA SP-150 (Asahi Denka Kogyo K.K. make), OPUTOMA SP 151 (Asahi Denka 
Kogyo K.K. make) OPUTOMA SP-170 (Asahi Denka Kogyo K.K. make), OPUTOMA SP-171 
(Asahi Denka Kogyo K.K. make), UVE-1014 (general electronics company make), CD-I 012 
(Sartomer make), SANEIDO SI-60L (3 Japanese Federation of Chemical Industry Workers 1 
Unions industrial company make), SANEIDO SL-80L (3 Japanese Federation of Chemical 
Industry Workers 1 Unions industrial company make), SANEIDO SI-100L (3 Japanese Federation 
of Chemical Industry Workers 1 Unions industrial company make), CI-2064 (Nippon Soda Co., 
Ltd. make), The compound of marketing, such as CI-2639 (Nippon Soda Co., Ltd. make), CI- 
2624 (Nippon Soda Co., Ltd. make), CI-2481 (Nippon Soda Co., Ltd. make), and RHODORSIL 
PHOTOINITIATOR 2074 (Rhone-Poulenc S.A. make), or its solution can be used. 
[0050] Two or more sorts may be used together also about the above-mentioned optical cationic 
initiator, and further, in order to promote a polymerization, you may use, combining a 
photosensitizer, for example, a thioxanthone derivative compound, suitably. 
[0051] The reactant diluent (D) used by this invention is an organic compound which dissolves 
in both a macromolecule (A) and a photoresist (B), and it is desirable to have photosensitivity in 
the light used for hardening of the different direction conductivity light postcure type paste of 
this invention, and to be chosen out of the 3rd petroleum of the 4th kind with low vapor pressure 
based on Fire Service Law, the 4th petroleum of the 4th kind, the 4th kind animal and vegetable 
oils, and the 4th alcohols. 

[0052] As an organic compound suitable for the reactant diluent (D), the compound which has a 
polymerization nature unsaturation machine or at least one annular functional group of ring- 
opening-polymerization nature is mentioned for example, into a molecule. Into a molecule, it 
considers as the compound which has at least one polymerization nature unsaturation machine, 
and the acrylate (meta) derivative of radical polymerization nature, a styrene derivative, a vinyl- 
ester derivative, vinyl ether and the vinyl ether derivative of cationic polymerization nature, a 
styrene derivative, etc. are mentioned. 

[0053] The compound which considers as the compound which has at least one annular 
functional group of ring-opening-polymerization nature, for example, has the epoxy group of 
cation ring-opening-polymerization nature, the compound which has an OKISETANIRU 
machine, the compound which has a tetrahydrofurfiiryl machine, the compound which has an 
oxazoline ring, the compound which has an aziridine ring, the compound which has a spiro ring, 
the compound which has a lactone ring are mentioned. 

[0054] [Conductive particle (E)] In invention according to claim 1, the above-mentioned 
conductive particle (E) is distributed in non-localization in the macromolecule (A) and the 
photoresist (B). In this case, the mode of distribution is not limited as long as different direction 
conductivity may be demonstrated. Usually, unless the adjoining conductive particle contacts 
directly, an insulation can be secured in the direction of a field. In addition, what is necessary is 
just to choose suitably according to the circuit pattern and pitch which should connect also about 
particle size. 

[0055] As the above-mentioned conductive particle (E), for example Gold, silver, copper, nickel, 
palladium, Platinum, cobalt, a rhodium, iridium, iron, a ruthenium, an osmium, What made 
proper metals, such as aluminum, zinc, tin, and lead, the shape of a particle, What made metallic 
oxides which made the alloy of the above-mentioned metal the shape of a particle, such as a 
thing and a tin oxide, the shape of a particle, What coated the conductive metal can be mentioned 



to the front face of insulating particles, such as what made conductive carbon allotropes, such as 
carbon, the shape of a particle, glass, carbon, a mica, and plastics, and it is not especially limited 
to it. Moreover, you may use together two or more sorts of conductive particles. 
[0056] Although especially limitation is not carried out as the mean particle diameter of the 
above-mentioned conductive particle mentioned above, it is desirable to consider as the range of 
0.1-20 micrometers. When the cohesive force of conductive particles becomes remarkable, there 
is a bird clapper that it is difficult to maintain the state where the conductive particle was 
uniformly distributed on the occasion of manufacture of a different direction conductivity light 
postcure type paste, and it exceeded 20 micrometers in less than 0.1 micrometers, and joining a 
detailed circuit and between lines becomes narrow, possibility of causing a short circuit becomes 
large. 

[0057] [Viscosity] Although especially limitation is not carried out as long as the viscosity of the 
paste in this invention shows a fluidity at 23 degrees C, in 23 degrees C, the range of 5000- 
300000cps is desirable. If this viscosity is lower than 5000cps, it will become difficult for the 
specific gravity of the conductive particle (E) of a distributed state to stabilize for it and maintain 
a distributed state uniform while settling velocity stores a paste early in the state of distribution, 
since it is large compared with the specific gravity of other compounds. On the other hand, if 
viscosity exceeds 300000cps, even if it adds a thixotropic agent, a fluidity will be bad, it will be 
hard to breathe it out from uniform coating and a uniform container, and the problem that 
workability becomes bad will arise. 

[0058] The [blending ratio of coal] The different direction conductivity light postcure type paste 
concerning this invention is suitably chosen about these blending ratio of coal according to 
adhesiveness, a hardening property, etc. which are made into the purpose, although the 
macromolecule (A) mentioned above, a photoresist (B), a curing catalyst (C), a reactant diluent 
(D), and a conductive particle (E) are included as an indispensable component. For 10-80 
weight section and a curing catalyst (C), 0.001 - 10 weight section and a reactant diluent (D) are 
[ a macromolecule (A) / 10 - 90 weight section and a photoresist (B) / 10 - 50 weight section and 
a conductive particle (E) ] 0.1 - 40 weight sections preferably among the different direction 
conductivity light postcure type paste 100 weight sections. 

[0059] If it becomes difficult to obtain adhesive strength sufficient after hardening and it exceeds 
90 weight sections even if a macromolecule (A) controls a fluidity under by 10 weight sections 
combining two or more photoresists (B), it will become difficult to secure the junction reliability 
after hardening by the photoresist (B). 

[0060] If it is not enough, and it becomes difficult to already secure the junction reliability of 
electrical parts and the intensity of an adhesion hardened material exceeds 80 weight sections 
even if a photoresist (B) hardens [ a photoresist (B) ] under in 10 weight sections, the strain by 
hardening contraction will become large, and it cannot expect obtaining adhesive strength 
sufficient after hardening. 

[0061] About the loadings of a curing catalyst (C), although chosen by the kind and hardening 
mechanism of a photoresist (B), it considers as the range of the 0.001 - 100 weight section 
preferably. Though the amount of a curing catalyst (C) irradiates light under in the 0.001 weight 
section and a curing catalyst is activated, the concentration of a cationic polymerization kind 
does not become high enough, but it becomes difficult to make a cure rate proper. Conversely, 
when 10 weight sections are exceeded, hardening may advance promptly on a different direction 
conductivity light postcure type pressure sensitive adhesive sheet front face, and the wettability 
or adhesion to an electrical part of a different direction conductivity light postcure type paste on 
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the front face of lamination may fall. 

[0062] The influence of the viscosity on a macromolecule (A) or a photoresist (B) appears [ a 
reactant diluent (D) ] strongly under in 10 weight sections, the dilution effect is scarce and it 
becomes difficult to give a fluidity to a paste. On the other hand, although the dilution effect will 
show up strongly and it will become easy to adjust it to the viscosity of the above-mentioned 
range if 50 weight sections are exceeded, the influence on the hardened material by the reactant 
diluent (D) appears strongly after hardening, and it becomes difficult to obtain the strong 
adhesive strength by the macromolecule (A) or the photoresist (B), good weatherability, and 
reliability **** junction. 

[0063] Moreover, as for the above-mentioned conductive particle (E), it is desirable to blend at a 
rate of 0.1 - 40 weight section to the (Macromolecule A) 100 weight section. If distribution of 
the conductive particle under different direction conductivity light postcure type paste (E) 
becomes thin, and cannot secure a flow but exceeds 40 weight sections when the blending ratio 
of coal of a conductive particle (E) is under the 0.1 weight section, the transparency of a different 
direction conductivity light postcure type paste will be spoiled, and it becomes difficult for the 
permeability of the light currently used for a hardening reaction to fall, and to make it harden 
completely. 

[0064] Additive] besides [ Other additives can be used for the different direction conductivity 
light postcure type paste of this invention in the range which does not check the purpose of this 
invention. 

[0065] For example, when using an epoxy resin as the above-mentioned photoresist (B), in order 
to lengthen the time from irradiation of light to pasting, i.e., a working life, you may add a vinyl 
ether system compound further. When making a vinyl ether system compound contain, as for the 
blending ratio of coal, it is desirable to consider as the range of 1 - 30 weight section to the 
epoxy resin 100 weight section. If the effect that the blending ratio of coal of a vinyl ether 
system compound lengthens a working life under in 1 weight section is fully hard to be acquired 
and exceeds 30 weight sections, the intensity of the hardened material after hardening falls and 
sufficient bond strength may not be discovered. 

[0066] Moreover, in order to heighten adhesive strength, you may add the resin known as a 
proper tackifier. As a tackifier, well-known proper tackifiers, such as a rosin system resin, a 
denaturation rosin system resin, a terpene system resin, terpene phenol resin, an aromatic 
denaturation terpene resin, C5 system or C9 system petroleum resin, and cumarone resin, can be 
used. 

[0067] Moreover, in order to raise coating nature, you may add suitably the thickener of electric 
insulation, a thixotropic agent, an extending agent, etc. As a thickener, an acrylic rubber, 
epichlorohydrin rubber, polyisoprene rubber, isobutylene isoprene rubber, etc. can be mentioned, 
colloidal silica and a polyvinyl pyrrolidone can be mentioned as a thixotropic agent, and a 
calcium carbonate, titanium oxide, clay, etc. can be mentioned as an extending agent. 
[0068] Furthermore, organic hollow objects, such as an organic spherule; vinylidene-chloride 
balloon like [ in order to raise a bond strength ] the particle which consists of inorganic hollow 
object; nylon beads, such as a glass balloon of electric insulation, an alumina balloon, and a 
ceramic balloon, an acrylic bead, a silicone bead, an acrylic nitril-butadiene copolymer particle, 
an end carboxylation acrylic nitril-butadiene copolymer (CTBN), etc. as a reinforcing agent, and 
an acrylic balloon; you may add single fibers, such as glass, polyester, rayon, nylon 
[0069] The [junction method of an electrical part] The junction method of the electrical part 
concerning this invention joins electrical parts using the different direction conductivity light 



postcure type paste of this invention. In this case, when either of the electrical parts which should 
be joined, or both sides makes light penetrate, after sticking two electrical parts with a different 
direction conductivity light postcure type paste, that what is necessary is to irradiate light from a 
transparent electrical-part side, and just to start the hardening reaction of a photoresist, under a 
room temperature, by [ predetermined ] carrying out time care of health, hardening can be made 
to be able to complete and it can join after that. 

[0070] Moreover, when anxious about damage by the electrical part by irradiation light, the 
method of irradiating light, connecting between two electrical parts conductively to a different 
direction conductivity light postcure type paste using this different direction conductivity light 
postcure type paste, and joining to it previously, is desirable. 

[0071] After irradiating light at the above-mentioned different direction conductivity light 
postcure type paste and specifically activating a hardening reaction first, while maintaining 
wettability or the fluidity, two electrical parts are stuck and it joins. Then, predetermined carries 
out time care of health under a room temperature, a hardening reaction is saturated, and junction 
is completed. 

[0072] Or beforehand, after applying a different direction conductivity light postcure type paste 
to one electrical part, light is irradiated from the surface of this paste and a hardening reaction is 
activated, and the electrical part of another side is stuck and it joins. Then, care of health 
predetermined in the bottom of a room temperature is performed, a hardening reaction is 
saturated, and junction is completed. 

[0073] Although the light used for hardening is not chosen according to the curing catalyst (C) to 
be used and it is not necessarily limited especially, the light which contains a component with a 
wavelength of 200-800nm preferably is used. When light with a wavelength of less than 200nm 
is irradiated, only the surface of a different direction conductivity light postcure type paste 
hardens, a coat is formed, wettability is spoiled, and electrical parts maybe unable to be joined. 
When the light exceeding 800nm is irradiated, it is hard to give sufficient energy to a curing 
catalyst (C), and there is a bird clapper that it is difficult to stiffen a different direction 
conductivity light postcure type paste. More preferably, the light of the wavelength of the range 
of 300-500nm is used so that easily [ the handling of the light source ]. 
[0074] As the above-mentioned light source, especially as long as a photoresist (B) may be 
stiffened, it is not limited. For example, a low pressure mercury lamp, a medium-voltage 
mercury-vapor lamp, a high pressure mercury vapor lamp, a ultrahigh pressure mercury lamp, a 
chemical lamp, a black light lamp, a microwave excitation mercury-vapor lamp, a metal halide 
lamp, a fluorescent lamp, sunlight, etc. can be mentioned as ultraviolet rays or the visible light 
source. It is desirable to cut less than 200nm light for preventing surface hardening and realizing 
internal hardening, and to irradiate. 

[0075] In addition, in this specification, although the above-mentioned electrical part is not 
limited especially if the electrical and electric equipment is constituted, time shortening of a 
junction process is possible for it, and since it is joinable in a ** space, especially when at least 
one side is a flexible-printed-wiring substrate, a hard printed-circuit board, a transparent electric 
wiring glass substrate, a transparent electric wiring resin substrate, or an integrated-circuit 
module, it is suitable. 

[0076] (Use) The use of the different direction conductivity light postcure type pressure sensitive 
adhesive sheet of this invention is not limited especially as long as it uses for the electrical 
connection of the electrical and electric equipment and electronic parts which constitute an 
electric product and an electronic product. 



i 



[0077] As an electric product and an electronic product, for example Mobile communication 
equipment, such as a cellular phone, a pocket bell, and a mobile personal computer, Information 
maintenance / record cards, such as an IC card, a supercomputer, a workstation, A desktop 
computer, a note type computer, various printers, Computers and the peripheral devices of those, 
such as a Magnetic-Optical disk drive, CD disk drive, and a scanner, Common home electronics, 
such as a camera, a tape video cassette recorder, a video camera, television, radio, DVD, CD 
regenerative apparatus, deferred type telephone, a TV phone, and an one apparatus stereo 
component stereo, etc. can be mentioned. 

[0078] Moreover, although limitation will not be received as the above-mentioned electrical part 
especially if an electric product and an electronic product are constituted, since shortening of the 
time of a junction process is possible and junction can be realized in a ** space, at least one side 
can use suitably [ in the case of a flexible-printed-wiring substrate, a hard printed-circuit board, a 
transparent electric wiring glass substrate, a transparent electric wiring resin substrate, an 
integrated-circuit module etc. ]. 

[0079] [Operation] In a different direction conductivity light postcure type paste according to 
claim 1, by irradiating light, a curing catalyst (C) is activated and the damage to an electrical part 
etc. can be avoided. A photoresist (B) hardens near a room temperature. Therefore, before 
sticking a different direction conductivity light postcure type paste on adherends, such as an 
electrical part, hardening advances by irradiating light after pasting. Electrical parts are firmly 
joined after the completion of hardening by following, for example, sticking two electrical parts 
with a different direction conductivity light postcure type paste. Furthermore, weak parts and 
parts without thermal resistance can also be stuck on light, such as ultraviolet rays. Moreover, 
since it is a paste-like, a fluidity is good and can also do non- flat-surface-electrical installation. 
[0080] Moreover, since the above-mentioned conductive particle (E) is distributed moderately, a 
different direction conductivity light postcure type paste demonstrates different direction 
conductivity. Therefore, while the joined electrical parts are connected electrically certainly, 
except the direction which joins both, conductivity cannot be shown but a short circuit with other 
members can be prevented. In addition, when hardening of the above-mentioned photoresist is 
completed, the reliability of the electrical installation of electrical parts is raised. 
[0081] In invention according to claim 2, as a macromolecule (A) (meta), acrylic polymer As a 
photoresist (B), since an optical cationic initiator is used as a curing catalyst (C), the resin which 
contains at least one cationic polymerization nature machine in 1 molecule From irradiating the 
light which activates an optical cationic initiator, the resin which has at least one cationic 
polymerization nature machine in 1 molecule hardens by the cationic polymerization reaction. 
Therefore, it can use like invention according to claim 1 suitable for the use which connects 
electrical parts electrically and is joined, and the reliability of the electrical installation which 
used different direction conductivity by completion of hardening can be raised. 
[0082] In invention according to claim 3, since the photoresist (B) which has at least one cationic 
polymerization nature machine in 1 molecule is an epoxy resin, the weatherability, chemical 
resistance, and thermal resistance which were excellent after the completion of hardening are 
demonstrated. 

[0083] In invention according to claim 4, the inside of the different direction conductivity light 
postcure type paste 100 weight section, Since a macromolecule (A) is blended in 10 - 90 weight 
section, a photoresist (B) is blended at a rate of 10 - 80 weight section and the conductive 
particle (E) is blended at a rate of 0.1 - 40 weight section The different direction conductivity 
connection which has sufficient intensity when it excels in the balance of the cohesive force and 



adhesion of a sheet in an initial state and hardening of a photoresist is completed, therefore was 
excellent in reliability can be achieved. 

[0084] By the junction method of the electrical part concerning invention according to claim 5, 
since light is irradiated at a different direction conductivity light postcure type paste in 
connecting between two electrical parts conductively using a different direction conductivity 
light postcure type paste according to claim 1 to 4, while electrical parts are certainly joined by 
completion of the hardening reaction which advances after optical irradiation, both are 
electrically connected by it with high reliability. 

[0085] In invention according to claim 6, since the light which contains a component with a 
wavelength of 200-800nm as the above-mentioned light is used, while being able to give 
sufficient energy for making a hardening reaction complete comparatively for a short time and 
being able to make hardening complete comparatively for a short time, hardening of only the 
surface of a different direction conductivity light postcure type paste can be suppressed, and 
electrical parts can be stuck easily. 
[0086] 

[Embodiments of the Invention] The example of this invention is explained below. 
(Example 1) In the separable flask of capacity 2L, after it mixed ethyl acrylate (EA)90g, glycidyl 
methacrylate (GMA) lOg, 0.04g (the product made from Ciba-Geigy, IRUGAKYUA 651) of 
optical radical polymerization initiators, and lOOg of ethyl acetate and nitrogen performed the 
bubble for 20 minutes, the polymerization was performed using the ultraviolet ray lamp. 
Generation of heat by the polymerization finished and the time of the temperature of the system 
of reaction returning to a room temperature was made into the terminal point of a 
polymerization. The weight average molecular weight of the macromolecule (A) which is the 
obtained EA-GMA copolymer was about 100,000. 

[0087] In the ethyl-acetate solution of the above-mentioned macromolecule (A), as a photoresist 
(B), 300g (the Asahi Denka Kogyo K.K. make, EP-4080) of hydrogenation bisphenol A system 
epoxy resins, As a curing catalyst (C), 2.5g (the Asahi Denka Kogyo K.K. make, OPUTOMA 
SP-170) of optical cation catalysts, lOOg (the Asahi Denka Kogyo K.K. make, ED-502S) of 
compounds which have an epoxy group as a reactant diluent (D), The stirring dissolution of the 
35g (5 micrometers of mean particle diameters, the Sekisui fine-chemicals company make, AU- 
205) of the resin particles which gold-plated the front face as a conductive particle (E) is carried 
out until it becomes uniform. Dryness removal of the ethyl acetate was carried out at 80 more 
degrees, and the different direction conductivity light postcure type paste of this invention whose 
viscosity in 23 degrees C is 30000cps was obtained. 

[0088] (Examples 2-8, examples 1 and 2 of comparison) The different direction conductivity 
light postcure type paste was obtained like the example 1 except having considered as the 
compound shown in Table 1, and loadings. 

[0089] (Evaluation) The following ways estimated adhesive strength and connection resistance 
about the different direction conductivity heat-curing type paste obtained in examples 1-8 and 
the examples 1 and 2 of comparison. 

[0090] ** The flexible-printed-wiring substrate (FPC) by which the copper circuit pattern is 
formed in 200-micrometer pitch on the polyimide film with an adhesive strength thickness of 50 
micrometers, and ITO glass (20ohms of surface electrical resistance) with a thickness of 1mm 
were joined. That is, the different direction conductivity light postcure type paste obtained in 
each example is applied to the wiring side of FPC, a high pressure mercury vapor lamp is used 
for a different direction conductivity light postcure type paste side, and they are 25 mW/cm2. It 



is ITO glass after irradiating ultraviolet rays for 30 seconds 30 kgf/cm2 It was stuck by pressure 
for 10 minutes at 50 degrees C with the pressure, and the zygote was obtained. A himself was 
recuperated at the temperature of 25 degrees C for seven days after carrying out [ above- 
mentioned ] UV irradiation of this zygote. 

[0091] In addition, in the examples 1 and 2 of comparison, the zygote produced on the same 
conditions as an example was used except having not irradiated ultraviolet rays. 
[0092] Evaluation of adhesive strength measured peel strength when 180 degrees C exfoliates 
the above FPC made into width of face of 10mm in a part for 50mm/in exfoliation speed, and 
was taken as adhesive strength. 

[0093] ** As shown in connection resistance drawing 1 and drawing 2 , prepare two FPC2 which 
has the circuit pattern by which the copper wiring 1 was formed in parallel in one field in 200- 
micrometer pitch as a part for a connection, the fields in which the mutual circuit pattern of 
FPC2 is formed are made to counter, and it stuck using the'different direction conductivity light 
postcure type paste 3. In addition, it is shown that the copper wiring 1 shown with a dashed line 
is formed in the undersurface. In this case, the resistance a between the edges of an opposite side 
and the resistance b between the ************** wiring 1 and 1 were measured in a part for the 
joint of the copper circuit pattern between the edges of the zygote obtained by lamination (i.e., 
one FPC2 top). 

[0094] Furthermore, also about the zygote used by the above-mentioned ** adhesive strength 
evaluation, as shown in drawing 3 and drawing 4 , the edge of the part for a joint and the 
opposite side of FPC and the resistance c between ITO glass d were measured. The above result 
was shown in Table 1. 
[0095] 
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[0096] Although it is stable the passage clear from Table 1 while the adhesive strength after 
hardening is excellent in the example by this invention, in the example of comparison, adhesive 
strength is very low. Moreover, an example and the example of comparison of the resistance 
between ************ cirouit patterns are high, and excellent in insulation. [ all ] However, in 
the example of comparison, it turns out to the resistance between the edges of a zygote and 
between the circuit pattern of FPC and ITO glass being low in the example, and excelling in 
insulation that insulation is hardly acquired. 
[0097] 

[Effect of the Invention] According to the different direction conductivity light postcure type 
paste of this invention, it can connect conductively the different direction only by applying to an 
electrical part. If optical irradiation is carried out at this, the above-mentioned paste can harden 
by the hardening reaction, and the electrical installation which is reliable with 50-degree C heat 
can be obtained. Therefore, connection of parts with inadequate thermal resistance can also be 
made. Moreover, according to the junction method of this invention, finally, since light is 
irradiated in connecting between two electrical parts conductively at a different direction 
conductivity light postcure type paste, while electrical parts are certainly joined by completion of 
the hardening reaction which advances after optical irradiation, both are electrically connected 
by it with high reliability. Thereby, at least one side can use especially suitably [ in the case of a 
flexible-printed-wiring substrate, a hard printed-circuit board, a transparent electric wiring glass 
substrate a transparent electric wiring resin substrate, an integrated-circuit module, etc. ]. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 11 The plan for explaining the zygote of the FPC and the ITO glass plate which were 
used in adhesive strength evaluation of the hardened type pressure sensitive adhesive sheet of an 
example and the example of comparison. 
[Drawing 21 The side elevation of drawing 1 . 

[Drawing 31 The plan for explaining the zygote sample used for adhesive strength evaluation of 
the hardened type pressure sensitive adhesive sheet of an example and the example of 
comparison. 

[Drawing 41 The side elevation of drawing 3 . 

[Description of Notations] 

1: Copper wiring 

2: Printed-circuit board 

3: Different direction conductivity light postcure type paste 
d: ITO glass 



[Translation done.] 



